Nyka9) employed the Gomori-Grocott's chromic acid-methenamine silver method for demonstrating tubercle bacilli in tissue sections after sublimate fixative with added hydrogen peroxide or periodic acid. He described that this procedure could demonstrate mycobacteria that had lost their acidfastness by the usual carbol fuchsin stain. Harada5) also employed the periodic acid-methenamine silver stain for demonstrating mycobacteria including leprosy bacilli in tissue sections after formalin fixation.
1. Deparaffinize sections in xylene and take off water through alcohols, or in xylene and dry in the air.
2. Oxidize in 10% periodic acid solution for 24 hours or overnight at 20*. 3. Wash in running water, rinse in three changes of distilled water. 4 . Place sections in Coplin jars containing freshly prepared methenamine-silver solution and put in 60* (paraffin) oven for 13/4-2 hours (leprosy bacilli) or 2-21/2 hours (tubercle bacilli, murine leprosy bacilli and armadillo's leprosy bacilli), until sections turn black. The methenamine silver solution is prepared according to Grocott2). Add 5ml, of 5% silver nitrate to 100ml. of 3% aqueous methemamine to prepare stock solution (only preservable for few days). Just before use, add 2-3ml. of 5% borax to 25ml. of stock methenamine silver solution and 25ml. of distilled water.
5. Rinse in two or three changes of distilled water warmed at 60* and then in several changes of distilled water successively closer to room temperature.
6. Place in 0.1% aqueous gold chloride for 5 minutes. 171 7. Rinse in distilled water.
8. Remove unreacted silver with 2% sodium thiosulfate for 2 minutes.
9. Rinse in running water.
10. Nuclear stain in the nuclear fast red solution for 5-10 minutes.
The solution is prepared as follows: Dissolve, with heating, 0.1gm of nuclear fast red and 5gm of aluminium sulfate in 100ml of distilled water, and leave for 24hours and filtrate.
11. Rinse in tap water. 14. Clear in xylene and mount in a resin (we used HSR).
Results
The staining schema : Mycobacteria, elastic fibers and melanin are black. Nuclei orange to pink. If overstained, nuclei of lymphoytes gray to black. collagen blue; connective tissues green; epidermis weak orange to green; erythrocytes yellow; arrectores pilorum muscules yellow to weak green; hair follicles weak green; nerve fibers blue to black. With usual carbol fuchsin stain in a lepromatous leprosy lesion the bacilli are mainly found in dermal infiltration, particulary with in the histiocytes and lepra cells. With this silver stain, moreover, the bacilli are rarely seen in epidermis, sometimes in free zone, blood vessels, arrectores pilorum muscles, hair follicles, nerves and the space between connective tissues and between subcutaneous fat cells as well as dermal infiltrates.
In the same lesions, the bacilli are more strongly stained and more numerous than that with the usual carbol fuchsin stain. The lesion, especially in the borderline and formy changed old lepromatous lesions in which leprosy bacilli were found to be absent or few with the usual carbol fuchsin stain, show many strong stained bacilli. Moreover, the bacilli which stained bead with the usual carbol fuchsin show rod forms. The older and more decrepit bacilli which have reduced or lost their staining with the ordinary carbol fuchsin could be strongly stained.
This finding suggests the presence of the periodic acid-methenamine stained chromophobic bacilli.
In a tuberculoid leprosy skin lesion, the infiltrates are composed of epithelioid cells with a few giant cells in which many fine granules and a surrounding lymphocytic infiltrations are seen. There are no or few granules of various sizes which are seen in many numbers in the lesion with the modified allochrome method (Harada)8).
Reduction of acid-fastness of leprosy bacilli occurs during the dewaxing of paraffin by xylene and alcohols. By the use of non-deparaffinized sections the lesion, however, tends to be irregular and patchy in the staining (Harada)6) The experiments showed that the dewaxing with only xylene should not be affected the periodic acid-methenamine silver stain as well as the modified allochrome procedure (Harada)8). Also, this silver method gives a good histopathological picture in which the bacilli are little increased in number than the section treated with xylene and alcohols.
The method is also available for the identification of strong acid-fast bacilli such as tubercle bacilli, murine leprosy bacilli and armadillo's leprosy bacilli in tissues, but it would be necessary to react in methenamine silver for longer time. Therefore, leprosy bacilli may be differentiated from above mentioned mycobacteria by reacting methenamine silver for varying time, 11/2, 13/4, 2, or 21/2 hours.
Human leprosy bacilli could be stained with methenamine silver in a short time. Similarly, the periodic acid-methenamine silver stain consists of the prolonged periodic acid oxidation and the subsequent reaction with methenamine silver. The silver of the methenamine-silver complex is then reduced by the free aldehydes.
The carbol fuchsin acid-fast stain is commonly used for demonstrating leprosy bacilli, yet the staining method was developed for strong acid-fast bacilli such as tubercle bacilli.
The acid-fastness of mycobacteria has been thought to signify the presence of acid-fast wax (Harada)4). Mycobacterium is a two phase microorganism, which can be either acidfast or chromophobic depending on its metabolic activity (Nyka and O'Neill)11). The leprosy bacilli are usually weakly acid-fast or chromophobic. Therefore, carbol f uchsin have not consistantly reliable stain for all types of leprosy bacilli.
Acidfast bacilli including chromophobic form which was not stained with the usual carbol fuchsin, could be stained strongly with a periodic acid-methenamine silver stain as well as with a modified allochrome stain (Harada)8).
Moreover, because of good contrast of background tissues, this allochrome periodic acid-methenamine silver method is a valuable for demonstrating mycobacteria in tissues and also can be used after formalin fixation.
In this stain, the staining of bacilli does not fade for a long time and the excellent photography is easily obtained.
Summary
An allochrome periodic acid-methenamine silver stain is presented as being the most reliable and sensitive method for demonstrating mycobacteria in tissues and its resultant pathology.
The technic is as follows: Deparaffinize formalin fixed sections, oxidize in 10% periodic acid for 24hours, react methenamine silver at 60* for 2hours, after gold chloride, nuclear stain with nuclear fast red and countrestain in picro-methyl blue.
Mycobacteria, elastic fibers and melanin are stained black in contrast with allochrome background and the chromophobic bacilli are demonstrated clearly. 
